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X F * b ig + a ( d x 1-y !) --2 (°i + °2 + °3 + °i ) • ( 1 )
The corresponding bonding molecular orbital is given by
Since all four nitrogen atoms are equivalent, the wavefunctions of the lone-pair electrons on the nitrogen atoms of the NH3 group are equal, thus
The wavefunction of o is itself a linear combination
where W-zs and W2p are the nitrogen 2 s and 2 p orbi tals from which the hybridisation 5 pn may be de duced, viz. This value is greater than that for NH3 (107°). An increase of this magnitude is to be expected since the lone pair electrons will be further away from the nitro gen atom because Cu20 is more electronegative. This decreases the Cu -N bond-pair -N -H bond-pair repulsion and allows the H -N -H bond angle to relax 5. ft should be emphasised that this method of cal culating bond angles from the spin distribution of un paired electrons is only applicable if the wave function of the unpaired electron is related to the wavefunction of the bonding electrons. This is so in this case be cause corresponding bonding and antibonding orbitals are involved. The importance of this simple method of determining bond angles is highlighted by the experi mental difficulties of measuring such bond angles in this type of complex by neutron diffraction techniques.
